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2. 

INTRODUCTION 

The Vulcan 4 t o  11 and Redd 1 t o  3 c la ims are  l oca ted  approx. i n  t h e  area o f  t h e  
j u n c t i o n  o f  White Creek and S t .  Mary 's R i v e r  (see P l a t e  289-85-1). Access i s  
approx. 45 km west by l o g g i n g  road, from Kimberley, B.C. a long t h e  S t .  Mary 's 
R ive r  . 
Over t h e  past  25 years  a v a r i e t y  o f  geo log ica l ,  geochemical and geophysical  
surveys and diamond d r i l l i n g  have been done i n  t h e  general area w i t h  no 
s i g n i f i c a n t  d iscover ies .  
conductors a t  g rea ter  depth than ob ta inab le  by p rev ious l y  used geophysical  
methods. 

The purpose o f  t h e  UTEM survey was t o  t r y  t o  l o c a t e  

The Vulcan and Redd Claims a r e  u n d e r l a i n  by t h e  c l a s t i c  sediments o f  t h e  Middle 
and Lower A ld r idge fo rmat ion  o f  P r o t e r z o i c  age. 
f o rma t ion  a re  known t o  h o s t  t h e  S u l l i v a n  orebody near Kimberley, B.C. 

The sediments o f  t h e  A ld r i dge  

DESCRIPTION OF UTEM SYSTEM 

UTEM i s  an acronym f o r  " U n i v e r s i t y  o f  Toronto ElectroMagnetometer" . 
was developed by D r .  Y. Lamontagne (1975) w h i l e  he was a graduate s tudent  o f  
t h a t  Un ive rs i t y .  

The system 

The f i e l d  procedure c o n s i s t s  o f  f i r s t  l a y i n g  o u t  a l a r g e  loop o f  s i n g l e  s t rand  
i n s u l a t e d  w i r e  and energ i z ing  i t  w i t h  c u r r e n t  f rom a t r a n s m i t t e r  which i s  
powered by a 1.7 kW motor generator.  Survey l i n e s  are  genera l l y  o r i e n t e d  
perpend icu la r  t o  one s i d e  o f  t h e  l oop  and survey ing can be performed bo th  i n s i d e  
and o u t s i d e  t h e  loop. 
e lect romagnet ic  survey ing method. 

0 
The f i e l d  procedure i s  s i m i l a r  t o  Turam, a b e t t e r  known 

The t ransmi  t t e r  1 oop i s energ ized w i t h  a p r e c i  se t r i  angul a r  c u r r e n t  waveform a t  
a c a r e f u l l y  c o n t r o l l e d  f requency (30.974 Hz f o r  t h i s  survey).  
system inc ludes  a sensor c o i l  and backpack p o r t a b l e  rece ive r  module which has a 
d i g i t a l  record ing  f a c i l i t y  on casse t te  magnetic tape. The t ime  synchron iza t ion  
between t r a n s m i t t e r  and r e c e i v e r  i s  achieved through quar t z  c r y s t a l  c locks  i n  
b o t h  u n i t s  which must be accura te  t o  about one second i n  50 years. 

The r e c e i v e r  

The r e c e i v e r  sensor c o i l  measures t h e  v e r t i c a l  magnetic component o f  t he  
e lect romagnet ic  f i e l d  and responds t o  i t s  t ime  d e r i v a t i v e .  
t r a n s m i t t e r  c u r r e n t  waveform i s  t r i a n g u l a r ,  t h e  r e c e i v e r  c o i l  w i l l  sense a 
pe r fec t  square wave i n  t h e  absence o f  geolog ic  conductors. 
p e r f e c t  square wave a re  caused by e l e c t r i c a l  conductors which may be geo log ic  o r  
c u l t u r a l  i n  o r i g i n .  
t o  inc rease t h e  s igna l  t o  no i se  r a t i o .  

Since t h e  

Dev ia t ions  f rom a 

The r e c e i v e r  s tacks any pre-set  number o f  cyc les  i n  o rder  



3.  

The UTEM r e c e i v e r  gathers and records 9 channels o f  da ta  a t  each s t a t i o n .  
h ighe r  number channels (7-8-9) correspond t o  sho r t  t ime  o r  h i g h  frequency w h i l e  
t h e  lower  number channels (1-2-3) correspond t o  l ong  t ime  o r  low frequency. 
Therefore,  poor o r  weak conductors w i l l  respond on channels 9, 8, 7 and 6. 
P rog ress i ve l y  b e t t e r  conductors w i l l  g i ve  responses on p rog ress i ve l y  lower  
number channels as w e l l .  For example, massive, h i g h l y  conduct ing su lph ides o r  
g r a p h i t e  w i l l  produce a response on a l l  n ine  channels. 

The 

It was mentioned above t h a t  t he  UTEM rece ive r  records da ta  d i g i t a l l y  on a 
casset te .  Th i s  tape i s  played back i n t o  a computer a t  t h e  base camp. 
computer processes t h e  da ta  and c o n t r o l s  t h e  p l o t t i n g  on an 11" x 15" graphics 
p l o t t e r .  Data are  por t rayed on data sec t ions  (D.S.) as p r o f i l e s  o f  each o f  t he  
n i n e  channels, one s e c t i o n  f o r  each survey l i n e .  

The 

F I ELD WORK 

The UTEM survey i n  t h i s  r e p o r t  covers an area o f  approx. 2.5 km x 9 kin. The 20 
l i n e s  surveyed a r e  a l l  between 1.7 t o  1.8 km long, w i t h  r e g u l a r  s t a t i o n  spacings 
o f  50 metres. The 6 loops  and 20 l i n e s  were so placed, so t h a t  t h e  prospec t ive  
h o r i  zons would be covered. 

A t o t a l  o f  54 km were surveyed du r ing  June and Ju l y ,  1985. The v e r t i c a l  
component (Hz) was read a t  every s t a t i o n .  
acqu i red  and p l o t t e d  a t  each s t a t i o n  (D.S. 1 t o  21). 

E i g h t  channels o f  i n fo rma t ion  were 

0 
DATA PRESENTATION 

The r e s u l t s  o f  t h e  survey are-presented on one c l a i m  & g r i d  l o c a t i o n  map, one 
compi l -a t ion  map and 21 da ta  sect ions.  

The maps a r e  l i s t e d  as fo l lows: -  

P1 a t e  289-85-1 
( i n  envelope) Scale 1:50,000 

Claims & Gr id  Locat ion  Map 

P1 a t e  289-85-2 
( i n  envelope) Scale 1:10,000 

UTEM Compi la t ion Map 

Legends f o r  b o t h  t h e  UTEM compi la t ion  map and t h e  da ta  sec t i ons  a re  a l so  
at tached . 
I n  o r d e r  t o  reduce t h e  f i e l d  data, t h e  t h e o r e t i c a l  p r imary  f i e l d  o f  t h e  loop 
must be  computed a t  each s t a t i o n .  The no rma l i za t i on  o f  t h e  da ta  i s  as fo l lows: -  

t 



a) For  Channel 1: 

c3 % Ch.1 anomaly Ch.1 - P 
P 

x 100 

where P i s  t h e  pr imary  f i e l d  f rom t h e  loop 
a t  t h e  s t a t i o n  and Ch.1 i s  t h e  observed 
amp1 i t u d e  o f  Channel 1 

b) For  remaining Channels ( n  = 2 t o  8) 

X Ch.n anomaly = (Ch.n - Ch.1) 100 
Ch.1 

where Ch.n i s  t h e  observed ampl i tude o f  
Channel n ( 2  t o  8) 

INTERPRETATION 

A l l  t h e  f i e l d  r e s u l t s  a re  d i sp layed  i n  t h e  da ta  sec t ions  on 21 diagrams (D.S. 1 
t o  21) w i t h  a computat ion o f  a l l  r e l a t i v e  p o i n t s  on P l a t e  289-85-2. 

A number o f  crossover t ype  anomalies were seen i n  t h e  data. 
(Channels 1 t o  2 )  crossover  anomalies as seen on L ines  4400N t o  1900s i n d i c a t e  
an ex tens i ve  ( l a r g e r  than  t h e  l oop  dimensions) conductor o f  cons iderab le  depth 
ex ten t .  

The low channel 

0 
I t s  conductance i s  g rea tes t  i n  t h e  nor thern  p a r t  o f  t h e  g r i d .  

The h i g h  channel crossovers (Channels 6 - 4 )  seen on t h e  g r i d  a re  probably  due 
t o  t h e  change i n  t h e  c o n d u c t i v i t y  s t r u c t u r e  o f  t h e  l o c a l  geology. 

CONCLUSIONS 

A l a r g e  ex tens ive  conductor w i t h  a s t r i k e  l e n g t h  o f  a t  l e a s t  5 km was def 
I t s  conductance i s  g r e a t e s t  i n  t h e  no r the rn  p a r t  o f  t he  g r i d .  

ned. 

Report by: 
W 

Geophysi c i  s t ,  Comi nco L t d  . 

Approved f o r  

Manager, Exp lo ra t i on  
Cominco Ltd.  
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ORDINATE : 

ABSCISSA: 

, 
15 Hz 

LEGEND 

UTEM DATA SECTIONS 

Amplitude scale is  given i n  % 

S t a t i o n  or P icke t  Numbers i n  Hundreds of Meters 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

MEAN DELAY TIME 

25.6 ms 

12 - 8  

6-4  

3-2 

1.6 

0.8- 

0-4 

0 - 2  

0.1 

0.05 

30 Hz 

12-8 ms 

6.4 

3-2 

1 - 6  

0.8 

0.4 

0 -  2 

0-1 

0 - 0 5  

0.025 



LEGEND 

UTEM COMPILATION MAPS 

S * 2  

Axis of a crossover anomaly. The number 
indicates the latest anomalous channel. 

1 1  Area where conductivity is higher than 
average background. 

i% 
Depth indicated by: S - Shallow ( < 50 m) 

M - Moderate (50-100 m) 
D - Deep ( > 100 m) 

Outline of a transmitter loop. 

Conductor axis located by crossover anomalies 
with a conductance determination. The conduct- 
ance is the interpreted conductivity x, thickness 
of the conductor in mhos (same as Siemens). 

Only the principal crossovers are indicated. 
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DATA SECTIONS 



S 
8 
8 
c - 

108NW . 
200NW . 
300NW . 
400NW . 
500NW . 
600NW . 
708NW . 
800NW . 
908NW . 

000NU. 

1 00NW: 

280NU. 

300NW. 

480NW. 

500NW. 

600NW. 

1700NW. 

1800NW. - 

b " "  

..- 

I 

1 

s S 
8 In 
in N 

A r - a  VULCAN COMINCO oprrotor IJL IAOH Fr-qChx) 3 8 . 9 7 4  
Loopno 6 Llnr 5980SW colnponcnl HZ ruaondary Ch I nornollrrd Ch I r-duard 

DS I 



S 
(P 
Q - 

I . . . .  

i 
300NW 

400NW 

S00NW 

608NW . 
7QQNW . 
880NN . 

900NW . 
1008NW. 

1 IBBNW. 

1200NU. 

13BDNW. 

1400NW. 

1508NW. 

1680NW. 

1700NIJ. 
.I 

1Tr-rl 

Aroa VULCAN COMINCO operokor IJBAOH Crrq<h-r> 30.974 
Loopno 6 L I M  5400SW compononl Hz r-condwv Ch I normollz-d Ch I rrducod 



600NW . 

7QQNW . 
80QNW : 
9QQNW . 

I 000NW. 

1 l00NW. 

1200NW. 

1380NW. 

1480NW. 

1500NW. 

1600NW. 

- 
Arra VULCAN COMINCO oparalor IJ8AOH CraqChz) 3 0 . 9 7 4  
Loopno 6 L I M  4900SW componenl HZ recondory Ch I norrolltad Ch 1 rnducnd 

DS 3 



I " "  

e e c m m a 
t a t 
L" N ? 

Araa VULCAN COMINCO oporokor I JBAOH froqch-r) 38.974 
Loopno 6 LIM 4488sw component HZ aocondarv Ch I normallzed Ch I reduced 

0 DS 4 



. 

63 

1 

x In 
(u - 

300hW . 
400hW . 
500h W . 

1400NK 

1500NU 

1600NK 

1700NK 

1800Nk - 
Arro VULCAN COMINCO oparator IJBAOH frrqChz) 3 0 . 9 7 4  
Loopno 5 Llrw 3900SW oompomnl HZ mrcondary Ch I normal l z r d  ch I rrduord  

OS 5 



f - .  . . .  : . . . . ,  

x In 
(u 

7 - 
300EW . 
400EW . 
5amw . 
600EW . 

808bW . 

1 400NU 

1500NU 

1800NU 

1700NU 

1800NK 

\ 

Arro VULCAN COMINCO opuator  I J B A O H  CrrqChz) 30.974 
Loopno 5 L l m  3400SW oompomnl HZ mooondwy Ch I r w m o l l r a d  ch 1 rrduord 

DS 6 



s 
Q, 
6) 
c 

s a In 

I 

t 
I 

I I 
Area VULCAN COMINCO operator I J B A O H  freqChz) 38 .974 
Loopno 4 Llne 2900s componenl HZ secondary Ch I normal Ized Ch I reduced 

DS 7 



Area VULCAN COMINCO operator IJ8AOH fraqChz> 30.974 
Loopno 4 Llne 24808 component HZ ascondary Ch I normal Ized Ch 1 raducod 

OS 8 



x 
8 
8 
c 

BN11 NI L3 1 

1 

x 
8 
U) - 

I .171r 

Arro VULCAN COMINCO o p v a L w  XJgAOH CrrqChd 30.974 
Loopno 4 L I M  19003 oowonrnt Hz rroondary Ch I normal Izrd Ch I rrduord 

DS 9 



x a 
t 
I 

Y 
1 

200 L . 

300 f .3: 
* e :  

1 400 1 
500 W .  

600(U. 

700 W .  

800 W .  

300 K 

1400 U 

Arra VULCAN COMINCO oprrakor B L B A O H B I J  froq<hz> 30.974 
Loopno 3 Llna I5003 oomponmk HZ rrcondary Ch I normal Izod Ch I roduard 

?J 
X 
z 

DS I O  



c, 

x 
Q) 
t 
L 

I 

7 

x 
Q) In - 

I 

I 

I " " " " ' 1  - 
100 w .  

-- P 

Aroa VULCAN COMINCO oporator BLBAOHBIJ  froq<hz> 30.074 
Loopno 3 L I M  1888s oompononl HZ rocondory Ch I normal Izad Ch I roduaod 

E 
L 

X 
v, 

N 

X 
2 

DS I I  



x 
8 
t 

x 
8 

x 
LD 
N 
.I.(I 

e e d L 3 L Q c 

t 1400 W: 

1500 W. 

1608 W. 
1700 W: - 

Arra VULCAN COMINCO opvator B L B A O H B I J  CroqChs) 30.874 
Loopno 3 L l r u  5003 aomponent HZ mrcondary Ch 1 normallzed Ch I roduood 

DS 12 



. . . . . . I .  

--I--- 

pl t ( 
a a a a 8 

c 
bf 
c 

ii L 

b r a  VULCAN COMINCO owrator B L B A O H B I J  CroqCht) 30.874 
Loopno 3 L l m  ON conponenl HZ rowndary Ch I normollzrd Ch I rrducrd 

DS 13 



I 

Aroo VULCAN COMINCO LTD. oprrokw AOH, JJL, I J  froqChz) 30.874 
Loopno 2 L I M  2000NE componont HZ mocondary Ch I notaol lzod Ch I roduood . . 

DS 14 



S 
Q) 

$ 
0 
0 
c( 
I 

S a 

ln 
\n 

! k  2 

t 
I 
I 

C 
Ip w 

Arra VULCAN COMINCO LTD. oporaLor AOH, JJL, I J  frrqChz> 30.974 
Loopno 2 Llno 2400NE component HZ macondary Ch 1 normallzed Ch I rrducod 

4J 
P 
J -I 
U 
2 

DS 15 



s a 

E 

I I 

e E e 

2 
m 

c 

m 
m 
!!! c 

Area VULCAN COMINCO LTD. operator AOH JJL I J  CroqChz) 3 0 . 9 7 4  
Loopno 2 Llne 2800NE component H;r recondary Ch 1 normalized Ch 1 rrduced 

DS 16 



s 
CD 

x 
8 

ts 
0 
o x  - L n  
I N  

2400Sd 

C e e 
8 
5 0 c A c c 

Arro VULCAN COMINCO LTD . operator AOH, JJL, I J  froqChz) 30.974 
Loopno 2 Llrn 3200NE component HZ mecondcry Ch I nornallzod Ch I rrduood 

DS 17 



L 

I 

i 

I 

-I , , , , * , . , , - 
ii c 

- 
270BSE 

2680SE 

250BSE 

c c 

& r r a  VULCAN COMINCO opuotor IJbAOH CrrqChz) 3 8 . 0 7 4  
Loopno 1 l l r w  3208NE componrnl HZ rrcondary Ch 1 w a o l l z r d  C h  1 rrduard 

- 
X 
E 

ii OS 18 



. .- 
I - 

a a e 
v) W 
f 0 3 L 'D P 

Area VULCAN COMINCO operator I J B A O H  fr*qChz> 30.974 
Loopno I Llno 3600NE component HZ oscondary C h  I normallzed Ch I rrduced 

DS 19 



i .1.. 

Arra VULCAN COMlNCO o p r o l o r  IJ6AOH CroqChz) 30.974 
Loopno I Ltna 480QNE component H t  urconda-v Ch 1 nornollzrd Ch I reduced 

OS 20 



Area VULCAN COMINCO operator IJBAOH freqChz> 30.974 
Loopno 1 Llne 4400NE componenb HZ recondary Ch I normalized Ch I reduced 

DS 21 
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cj 

I N  THE MATTER OF THE B.C. MINERAL ACT 

AND I N  THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE VULCAN 4 TO 11 
AND REDD 1 TO 3 CLAIMS 

LOCATED 45 KM WEST OF KIMBERLEY, B.C. 

I N  THE FORT STEELE MINING D I V I S I O N  OF THE 

PROVINCE OF BRITISH COLUMBIA, MORE PARTICULARLY 

N.T.S. 82F/16W & 82F/19W 

S T A T E M E N T  

I, JOVAN SILIC, o f  t h e  City of Vancouver i n  t h e  Province o f  B r i t i s h  
Columbia, make oa th  and say:- 

1. THAT I am employed as a geophysic is t  by Cominco L td .  and as 
such have a personal knowledge o f  the  f a c t s  t o  which I here- 
i n a f t e r  depose; 

2. THAT annexed he re to  and marked as " E x h i b i t  A", t o  t h i s  statement 
i s  a t r u e  copy o f  expenditures i ncu r red  on geophysical survey on 
the  VULCAN AND REDD minera l  claims; 

3. THAT the  s a i d  expendi tures were i ncu r red  du r ing  the  months o f  
June and Ju l y ,  1985, f o r  the purpose o f  minera l  e x p l o r a t i o n  o f  
t he  above-named c la ims.  

Jovan S i l i c ,  B.Sc. 
Geophys i c i  s t 
Cominco L td .  



EXH I B I T  "A" 

cj 

cj 

STATEMENT OF GEOPHYSICAL EXPENDITURES - 1985 

VULCAN 1 TO 11 AND REDD 1 TO 3 CLAIMS 

SALARI ES 

Preparat ion , Fie1 d Work , Mob/Demob , 
I n t e r p r e t a t i o n ,  e t c .  

Geophysicists: 

J.J. L a j o i e  

A.P. O'Hara 
I. Jacki  sch 

Ass is tan ts :  

S. Kemp 
P. Fergus 
D. Ransom 

EQUIPMENT AND TRUCK RENTAL 

3 days 
24 days 
25 days 

20 days 
19 days 
18 days 

EXPENSE ACCOUNTS 

(Hotel s , Meals, T ranspor ta t ion)  

TOTAL COST 

$ 19,343.75 

4,012 .OO 

3,729.60 

$ 27,085.35 

I c e r t i f y  t h i s  t o  be a t r u e  Statement o f  Expenditures f o r  t h e  geophysical 
survey on the  Vulcan 4 t o  11 and Redd 1 t o  3 c la ims i n  1985. 

/ 
J. S i l i c ,  B.Sc. 
Geophysi c i  s t  
Cominco L td .  
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APPENDIX IV 

C E R T I F I C A T I O N  

I, JOVAN SILIC, of 2975 West 15th Avenue, i n  the City o f  Vancouver, in 

the Province of British Columbia, do hereby cer t i fy:-  

I graduated from the University o f  Western Australia i n  1971 

w i t h  Honours B.Sc. i n  Physics. 

I have worked i n  mineral exploration since 1971. 

U J o v a n  S i l i c  
Geophysicist 
Cominco L td .  
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